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Introduction

Based on the following proposals given in TR 23.799:

A. Solution 3.17: Support for Idle Mode Mobility capabilities
B. Solution 3.20: Solution for UE reachability for devices with only MO-communication

C. Solution 3.21: Solution for explicit signaling to limit idle mode procedures
D. Solution 3.22: Applying customized NextGen mobility states
a common view on some items seems possible. It is proposed to include these as Interim Agreements into TR 23.799. 

All of the solutions acknowledge the need to support UEs that are not reachable from the network unless the UE initiates the communication:

· From Solution 3.17: 
“If the UE is not in NG CM connected/RRC connected mode, the UE is not reachable as the network does not page the UE until it engages in an MO transaction. Then, the UE becomes reachable again when it performs MO transaction.”

· From Solution 3.20: 
“An NG UE that relies on mobile originated communication (either no MT-service needed or MT-service limited to the time of UE initiated MO-communication) can either deregister from network after communication, or does not need to listen to paging during the periods between communications if it remains in IDLE mode.”

· From Solution 3.21:
“When a UE wants to limit its reachability (i.e. enter MO only mode), the UE may indicate to the MM function during the mobility management procedure that it will stop performing periodic tracking area update procedures and stop listen to page.”
· From Solution 3.22:
“-
UE preference on reachability, e.g., MO only, MT only, etc.” 

	Mobility states or mobility management behaviours
	NG UE preference
	Subscription or Configuration
	Mobility level
	Network Decision

	IDLE mode
	Preferred or not
	Allowed or not
	No/low/full
	Applied or not

	Paging
	Preferred or not
	Allowed or not
	No/low/full
	Applied or not



Observation 1: It seems to be a common understanding that MO only mode for UEs shall be supported and that UEs in MO only mode do not listen to paging and are neither paged by the network and therefore not reachable from the network unless the UE initiates the communication. 

Solutions A, B and D all argues for the need of periodic registration updates from a UE even if paging is not applied. This in order for the network to get opportunities to update the UE’s assigned Mobility level, Mobility Restrictions, Reachability parameters etc. 

· From Solution 3.17: 
“Location from where the UE performs TAU and the frequency for the TAUs performed could be considered as criteria for updating IMM capability for the UE.”

· From Solution 3.20: 


	Parameters

in use

(Note 3)
	NG UE behavior
	NG CN behavior

	IDLE mode applied
	IDLE mode at end of CONNECTED mode. 

See parameter Paging below for further behavior.
	IDLE mode at end of CONNECTED mode.

See parameter Paging below for further behavior

	IDLE mode 

not applied
	Deregistration at end of CONNECTED mode.


	Supervise or trigger UE deregistration.

	Paging 

Applied

(Note 1)
	Listen for paging in IDLE mode.

Mobility triggered location update in IDLE mode.

Periodic triggered location update in IDLE mode.
	Paging request (i.e. signaling or traffic) when UE in IDLE mode.

	Paging 

not applied
	Periodic triggered location update in IDLE mode.
Optional mobility triggered location update in IDLE mode.
	Paging not allowed.

Supervise CN-RAN interface release.


· From Solution 3.22:


Table 6.3.22.2-2: Customized mobility states and mobility management behaviors
	Mobility states or mobility management behaviours
	Network Decision
	NG UE behaviors
	NG CN behaviors

	IDLE mode
	Applied
	IDLE mode at end of CONNECTED mode. 
	IDLE mode at end of CONNECTED mode. 

	
	Not applied
	Deregistration at end of CONNECTED mode.
	Deregistration at end of CONNECTED mode.

	Paging
	Applied
	Listen for paging in IDLE mode
	Triggering paging based on downlink signaling or data

	
	Not applied
	Periodic location update or deregistration
	Dropping/buffering downlink signaling or data


Solution 3.21 argues that a UE may omit sending periodic registration update requests:

· From Solution 3.21:
“Similar to section 6.3.21.2.1 the UE utilizes an MM procedure to request limited mobility tracking reporting i.e. the UE does not perform periodic TAU procedures.”
But according to notes in solutions 6.3.9 Mobility levels using Mobility and Session classes and 6.3.11 Solution for dynamic mobility management as well as bullet 4D related to Mobility on Demand in 8.3 Interim Agreements on Key Issue #3: Mobility management, mobility management signalling are needed “e.g. in order for the network to be able to update the allowed area list, forbidden area list, track stolen equipment etc…”. For example, for a stationary UE this would be impossible without a network control of periodic registration update requests. Furthermore, for the network to be able to remove UE contexts for UE (i.e. implicitly detach UEs) that has for a long time lost connection with the network it is also essential to get some kind of predictable hello-alive signalling. 

Observation 2: 
Also for UEs in MO only mode, periodic registration update requests are required with a frequency controlled by the network.

For normal situations it seems to be a common understanding that UEs in MO only mode shall not perform registrations update requests due to mobility. However, due to the need to e.g. track stolen equipment, as stated in bullet 4D related to Mobility on Demand in chapter 8.3 Interim Agreements on Key Issue #3: Mobility management, it must be possible for the network to request a UE to perform registrations updates due to mobility.

Observation 3: 
The network may optionally request UEs in MO only mode to perform registrations updates due to mobility.

For UEs in MO only mode that rather seldom initiate communication with the network it could e.g. from an energy saving perspective be more efficient to deregister from the network during periods of inactivity. The network would then also save resources. This has been recognized by the following solutions:

· From Solution 3.20: 
“An NG UE that relies on mobile originated communication (either no MT-service needed or MT-service limited to the time of UE initiated MO-communication) can either deregister from network after communication, or does not need to listen to paging during the periods between communications if it remains in IDLE mode.”
· From Solution 3.22:

· Table 6.3.22.2-2: Customized mobility states and mobility management behaviors
	Mobility states or mobility management behaviours
	Network Decision
	NG UE behaviors
	NG CN behaviors

	IDLE mode
	Applied
	IDLE mode at end of CONNECTED mode. 
	IDLE mode at end of CONNECTED mode. 

	
	Not applied
	Deregistration at end of CONNECTED mode.
	Deregistration at end of CONNECTED mode.


Observation 4:
For a UE in MO only mode it shall be possible to either deregister the UE or keep the UE registered. Based on UE preferences and network policies the network takes the decision and indicates it to the UE.
The decision on whether to apply MO only mode for a UE have been proposed to be taken by the network in the following solutions:

· From Solution 3.20: 
“The network shall apply proper mobility behavior based on preferences from NG UE, UE subscription and network configuration.”

· From Solution 3.22:
“The NG CN shall:
1. Determine the mobility states and mobility management behaviours for a UE;
2. Inform RAN node the assistance information for configuring RRC state machine if applicable;
3. Inform the NG UE the determined mobility states;
4. Enable the determined mobility management behaviours in CN.”

Observation 5: 
Based on UE indicated capabilities/preferences, subscription data, configuration and network policies the core network determines whether MO only mode is applied for a UE.
Proposal

It is proposed to update Solution 3.18 Mobility procedure in TR 23.799 as follows

**** First Change ****

8.3
Interim Agreements on Key Issue #3: Mobility management
Interim agreements for CN/NAS state model on Key issue #3 Mobility Management are as follows:

1.
A single MM state model shall be specified consisting of

-
An MM De-registered state, in which the UE is not attached to the network; and

-
An MM Registered state, in which the UE is attached to the network. While MM Registered, the UE may be either

-
in a CN Idle state, in which the UE may only be tracked at CN location area level and may achieve at least a comparable power efficiency to that of LTE’s ECM IDLE state; or

-
in a CN Connected state, in which the UE location is known on the level of the serving RAN node.
2.
NextGen Core shall be able to optimize the MM procedures of a UE within the single MM state model.

3.
RAN2 is expected to define means for a UE in MM Registered CN Connected state not transmitting or receiving data to achieve a comparable power efficiency to that of a UE in CN Idle state. 
4.
The network shall be able to control whether a UE in MM Registered/CN Connected state uses handover or cell reselection.
Interim agreements for mobility on demand are as follows:

1.
The subscription data may include information which can be used to determine the UE mobility level.
2.
UE mobility level is determined by core network based on information such as UE subscription, UE capabilities, UE location, and/or network policies.
3.
UE mobility level can be changed, if it is allowed (e.g. the UE supports this change), due to, e.g., subscription, location, and/or policy change. In addition, UE mobility level can be updated during a mobility management procedure.
4.  For the mobility restriction aspects, the following applies:

A.  The core network may configure an “allowed area”, “non-allowed area” and “forbidden area” to a UE.

Editor's note:
The finest granularity of the areas above is FFS.

Editor's note:
Further details of what is allowed and not allowed in a “non-allowed area” and “forbidden area” e.g. emergency services is FFS.

B.
In an “allowed area”, the UE is permitted to initiate communication (using CP and UP) with the network as allowed by the subscription. 

C.
In a “forbidden area”, the UE is not permitted to initiate any (neither CP nor UP) communication with the network.

D.
In a “non-allowed area” the UE is not allowed to initiate SM signalling to obtain user services, but the UE can initiate mobility management signalling (e.g. in order for the network to be able to update the allowed area list, forbidden area list, track stolen equipment etc…). 

E.  The forbidden area has precedence over both the allowed area and the non-allowed area. 

Interim agreements for reachability and MO only are as follows: 

1. Based on UE indicated preferences, UE subscription data and network policies, or any combination of them, the NG CN determines whether MO only mode is applied for the UE and indicates it to the UE during registration signaling. The UE and core network re-initiates (or exits) the MO only mode at subsequent registration signalling. 
2. A UE in MO only mode is characterized by the UE performing periodic registration (with potentially a very long periodic registration timer), but not listening to CN paging. 
3. NOTE X: Even for periodic registration the UE needs to ensure that the UE is properly registered.
4. The core network does not attempt to page a UE in MO only mode and hence the UE is only reachable from the core network when the UE initiates communication during the time the UE stays in CN connected mode. 
5. Editor’s Note: For a UE in CN idle, it is FFS whether MT data is stored/buffered in the core network, and whether additional functionality e.g. equivalent to an active time is required.
6. For a UE in MO only mode the core network determines the frequency of periodic registration.
7. NOTE Y: The network may need to track the device e.g. due to the need to track a stolen UE. The UE behavior and configuration from the network when tracking is needed is FFS. 
**** End of Change ****
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